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[57] ABSTRACT

The present invention involves a method and an appara-
tus which utilizes a porous open cell structure in which
seeds may germinate and plants root and be provided
with appropriate nutrients and water until they are
mature enough to be transplanted. At that time the
entire porous open cell structure, which is in the form of
a flat, may be cut into individual units, each individual
unit containing one or more plants centered therein.
Thus the separated individual units may then be trans-
planted into various receptacles including conventional
individual plastic flats which are in the condition found
in most greenhouses and purchased by individual buy-
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4 Claims, 4 Drawing Sheets
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1
APPARATUS FOR TRANSPLANTING PLANTS

BACKGROUND OF THE INVENTION

At most greenhouses today transplanting is done by
hand. As a consequence, plants need to be grown fairly
large to accommodate manual transplanting and young
plants with fine roots tend to loose the root medium
around the roots when manually handled and this is also
a very time consuming and labor intensive activity. In
those situations where there have been attempts to use a
machine to transplant young plants, such as seedlings,
into a tray for display and sale, the existing equipment
does not pick up all the plants but leaves some in the
seedling tray, it cannot replace the missing plants and
consequently plants the finished container without
some plants. Moreover, it does not firm the plant into
the receiving container. Sometimes a seedling plug is
dropped while enroute to the larger receiving container
and the present equipment is limited as to types of con-
tainers into which the plants may be introduced. Addi-
tional labor 1s needed to inspect and place plants into the
cells that have been missed. The equipment available
today goes out of adjustment easily and i1s costly to
repair. |

The present invention overcomes these »disadvan-
tages by being able to transplant plants at a younger age
because the root ball acts as a carrier. The root ball will
not disintegrate with mechanical manipulation because
it 1s in an open cell structure capable of withstanding
movement. The entire operation is computer controlled
so that efficiencies of time are realized.

SUMMARY OF THE INVENTION

The present invention involves a method and an ap-
paratus which utilizes a porous open cell structure in
which either seeds may germinate or plants rooted
while provided with appropriate nutrients and water
until they are mature enough to be transplanted. At that
time the entire porous open cell structure, which is in
the form of a flat, may be cut into individual units, each
individual unit containing one seedling or plant cen-
tered thereimn. Thus the separated individual units may
then be transplanted into various receptacles including
conventional individual plastic flats which are in the
condition found in most greenhouses and purchased by
individual buyers.

It 1s therefore an object of this invention to provide a
method and apparatus for separating individual seed-
lings or plants from a common bed in which they have
been grown.

It is another object of this invention to transfer such
plants in their growth environment into conventional
individual flat containers in which they may be dis-
played and sold to the public.

It is a further object of this invention to accomplish
such separation and transplanting with a maximum of
efficiency and the elimination of any units in which
plants have not been established.

These, together with other objects and advantages of
the invention will become more readily apparent to
those skilled in the art when the following general state-
ments and descriptions are read in the light of the ap-
pended drawings. |
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BRIEF DESCRIPTION OF THE DRAWINGS

FIG: 1 is a perspective view of the porous open cell
unitary flat which is used to house the individual seeds
or plants and appropriate nutrients and water.

FIG. 2 shows such a plant which has developed from
one of the depressions shown in FIG. 1 after it has been
separated from the porous open cell unitary flat shown
in FIG. 1. |

FIG. 3 shows the plant of FIG. 2 which has been
impressed into the growing medium which has previ-
ously had a small depression made therein in each re-
ceptacle, for example, in a conventional plastic flat
which is sold in a greenhouse.

FIG. 4 is a plan view of the apparatus constituting a
portion of this invention which is utilized to accomplish
the separation and transplanting of the plants as shown
in FIGS. 1, 2, and 3.

FIG. 5 1s a front elevation view of the apparatus
shown in FIG. 4. |

FIG. 6 1s a perspective view of one section of the
apparatus shown in FIGS. 4 and §.

FIG. 7 1s a diagrammatic display of the computer

controller which 1s utilized to control the mechanisms
shown in FIGS. 4, 5, and 6.

DETAILED DESCRIPTION OF THE
INVENTION

Referring now more particularly to FIG. 1, the po-
rous open cell unitary flat 1s shown generally at 10 and
comprises a number of small receptacles which have
been placed in the flat merely by pressing downward
into the material of the flat. The holes 11—11 should be
tapered so a germination medium can be easily placed
into the cells. The cell hole 11 should have the largest
diameter at the surface tapered down to the narrowest
diameter at the bottom. The germinating medium
should not be placed even with the top of the cell, but
it should be recessed and tapered to allow the seed to
drop near the center of the cell. The seed germinating
medium may be anything that will support seed germi-
nation and plant growth through all stages of growth.
There are many commercial and seed germination
mixes available for this purpose. Most commercial peat
suppliers which sell professional growing mixes usually
have plug mixes available. Companies that supply these
mixes include Fisson, Baccto, Grace, Ball, Vaughn’s,
and Michigan Peat. These mixes provide moisture con-
tent, water holding capacity, aeration, drainage, PH of
5.8 to 6.8, soluble salts, nutrient levels, and a high buff-

-ering capacity to the plant. When the porous open cell

unitary flat 10 has been prepared with the individual
cells 11—11 and filled with the germination growing
medium described above, the porous open cell unitary.
flat-10 then can be sown with seeds. It 1s best to use a
commercially available seeder to sow seeds into these
flats. Among such seeders are “The Hamilton”, “The
Blackmore”, ‘“The Niagara”, and ‘“The Vandana”.
They all use a vacuum to pick up a seed and place it into
the cell. The mechanism varies greatly on how this is
done.

The porous open cell unitary flat 10 1s not restricted
to a specific size. As a consequence, most types of seed-
ers can be utilized. Some seed, depending upon its par-
ticular needs, may need to be covered with additional
medium. To do this, usually a fine vermiculite can be
used as a thin covering over the seed.
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In addition to using seeds, cuttings may also be propa-
gated by sticking a cut end of plant material into the
opening 11. The medium provides an environment
around the cut conducive to root development. The
technique used in propagation varies with the type of
plant being propagated and the experience of the propa-
gator. Heat, moisture, air circulation, light and plant
density must be consistently monitored to achieve suc-
cess with rooting cuttings.

Regardless of the technique that is used, once the
plant in the hole 11 has grown to an appropriate stage of
maturation, it 1s desirable to cut the porous open cell
unitary flat 10 into cubes with the plants 12 surrounded
in the unit 13 as shown in FIG. 2. Thereafter, the entire
unit 13 is installed in conventional separate receptacles
14—14 as shown in FIG. 3. To accomplish this the
apparatus shown in FIG. 4 is utilized.

Referring now more particularly to FIG. 4, the po-
rous open cell unitary flat 10 is shown supported on a
table 15 which rests on rollers 16—16 which in turn are
supported on a framework 17—17. The porous open
cell unitary flat 10 is moved in increments by means of
the pushbar 18 attached to the supports 19—19 which in
turn are supported on rods 20—20. The pushbar 18 is
moved 1n increments as a result of the screw 21 which
is advanced by the stepping motor 22. As the porous
open cell unitary flat 10 1s propelled forward the re-
volving saw blades 2313 23 cut slots into the porous
open cell unitary flat 10 to separate individual cells
11—11. These then are guided by a plurality of fins
24—24 which fit into the spaces occupied by the kerf
left by the saw blades 23—23, said saw blades 23—23
being driven by motor 23a. The porous open cell uni-
tary flat 10 is pushed against the fence 25 and at this
point crosscut saw blade 26, driven by motor 26a and
moved by air cylinder 4§, cuts all across the width of
the previously cut sections from the porous open cell
unitary flat 10 thus producing the individual units
13—13 shown in FIG. 2. The individual units 13—13
then are pushed to the left shown in FIG. 4 by means of
the fence pusher 27 which 1s moved by means of the
stepping motor 28 and screw 29. The individual units
13—13 are pushed past the two rotary insertors 30—30
which are continuously driven by a motor (see FIG. 7)
and inserted into the separator insertor 31. As shown,
this separator insertor 31 has slots located at 90° inter-
vals but this can be readily varied depending upon the
particular size of the individual units 13—13 that are
being transplanted. The separator insertor 31 rotates in
a clockwise direction and the sensor 32 determines
whether or not a plant 1s actually growing in the indi-
vidual unit 13. If such an individual unit 13 has a plant
growing in it when it reaches the insertor 33 it is then
inserted into the soil of one of the units 14 in a conven-
tional tray as will be described in greater detail in con-
nection with FIG. §. If there is no plant 12 in the indi-
vidual cell 13, it steps one step further and is ejected into
the chute 34. As the separator insertor 31 steps, and the
inserted 33 inserts, the entire assembly is moved side-
wise while riding on the roller 16—16 by means of the
stepping motor 38 and the screw 36 so that each of the
individual units 13—13 are inserted into the appropriate
soil portion 14 of the associated flat which is carried on
a conveyor 37 driven by a stepping motor 38.

Referring now more particularly to FIG. §, it will be
seen that the separator insertor 31 is driven by stepping
motor 39. The individual units 13—13 are forced down
into the predibbled holes in the growing medium 14 of
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the associated flat by means of the injector 40 which
surrounds the seedling and 1s pressed against the indi-
vidual units 13—13 around the periphery so that the
plant is not damaged. Injector 40 is operated by means
of air cylinder 41 which has appropriate upper and
lower limit switches associated therewith, as also do all
of the stepping motors.

Referring now more particularly to FIG. 6, which is
a perspective view of this portion of the apparatus, the
manner in which the device operates may be more
readily seen.

Referring now more particularly to FIG. 7, thereis a
basic computer controller 42 programmed to control
the entire operation of this apparatus. On the left of
FIG. 7 the various stepping motors are shown. The
home limit switches 35b, 22b, 28b and 39a are all used
for realignment at the start-up of the device. Stepping
motor 35 is used to move the entire assembly sidewise.
35a indicates the counter clockwise limit switch associ-
ated thereto, 356 the home limit switch, and 35¢ the
clockwise limit switch. Stepping motor 22 which is used
to advance or retract the pushbar 18 also has the same
limit switches, 22¢ being a counterclockwise limit
switch, 225 being a home limit switch, and 22¢ being the
clockwise Iimit switch. Stepping motor 28 which in
conjunction with screw 29 operates the fence pusher
also has associated therewith counterclockwise limit
switch 28a, home limit switch 2854, and clockwise limit
switch 28¢. Stepping motor 38 which is used to move
the conveyor is provided with a counter 38a. Stepping
motor 39 which is used to operate the separator insertor
is provided with a home limit switch 39a4. The sensor 32
which detects whether or not a plant 1s actually grow-
ing in the individual unit 13 1s provided with an on/off
switch 32a. The apparatus is provided with a sensor 43,
which i1s not otherwise shown, which is used to line up
the first dibble hole in the first unit 14 in the flat to be
filled and is also provided with an on/off switch 43a. As
mentioned previously the rotary insertors 30—30 are
continuously rotated by a motor not previously shown.

"This 1s motor 4 which is shown in FIG. 7. The motor

23a which continuously rotates the blades 23—23 is
shown in FIG. 7. The motor 26 which operates the
crosscut blade 26 is shown and 1s provided with an
on/off switch 26b6. Air cylinder 45 is used.to move
crosscut blade 26 and its operating motor 26a back-
wards and forwards across the table. It is provided with
upper limit switch 45z and lower limit switch 455, as
well as an on/off switch 45¢ and a control valve 43d.
Air cylinder 41, which operates injector 40, has upper
limit switch 41a, lower limit switch 415, on/off switch
41c and control valve 41d. |

Thus it will be seen that the device of applicant may
be used with a variety of different sizes of open cell
unitary flats and the units 13-——13 cut from the flat with
the seedlings may be installed in a variety of receptacles
although, of course, the great majority of the time flats
such as 14 are used. By controlling all of the steps auto-
matically, i.e. slicing the open cell unitary flat 10, cross-
cutting off the individual units 13—13, pushing them
Into the separator insertor 31, rejecting any that do not
have plants growing therein, and controlling all this by
means of a central computer controller, significant
economies are achieved and virtually all labor is elimi-
nated from this process. Furthermore, the receptacles
that are filled with the seedlings do not have any empty
spaces and the system can be adjusted for a variety of
different size plants as desired.
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While this invention has been described in its pre-

ferred embodiment, it is to be appreciated that varia-
tions therefrom may be made without departing from
the true scope and spirit of the invention.

What 1s claimed is:

1. An apparatus for separating and transplanting
plants 1n individual receptacles contained in a porous
open cell unitary flat comprising:

a support for said flat,

means for moving said flat intermittently on said

support,

means for cutting said flat into individual units, each

unit surrounding an individual receptacle,

said means for cutting said flat into individual units

comprising a plurality of cutting means to make a
first parallel cut in said flat and a second means for
cutting said flat at right angles to said first cut so as
to separate each unit from the other,
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means for inserting said individual units, each con-
taining a plant, into a growing medium in an appro-
priate receptacle.

2. The apparatus of claim 1 wherein the means for
inserting said individual units includes means for insert-
ing said individual units, each containing a plant, into
the growing medium in individual containers, with said
individual containers, if desired, being assembled to-
gether.

3. The apparatus of claim 1 wherein the means for
inserting said individual units includes means for detect-
ing whether or not each unit contains a plant.

4. The apparatus of claim 3 wherein the means for
inserting said individual units provides means for reject-
ing an individual unit which does not contain a plant, so
that said individual unit not containing a plant is not
inserted into the growing medium in an appropriate

receptacle.
x x % % ¥
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